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VEHICLE CONTROL SYSTEM WITH that can extend an idling stop time while suppressing a 
IDLING STOP CONTROL deterioration of sensory warmth applied to an occupant 

during the idling stop duration . 
CROSS REFERENCE TO RELATED In one aspect of the present disclosure , the air - condition 

APPLICATIONS 5 ing control device is configured to control an air conditioner 
for a vehicle having a radiant heater and to output a cancel 

This application is a U.S. National Phase Application signal that allows an engine , which has been stopped in 
under 35 U.S.C. 371 of International Application No. PCT / response to an idling stop control , to restart . The radiant 
JP2017 / 000805 filed on Jan. 12 , 2017. This application is heater is configured to be supplied with power to heat an 
based on and claims the benefit of priority from Japanese 10 occupant in a vehicle compartment of the vehicle . The air 
Patent Application No. 2016-087246 filed on Apr. 25 , 2016 . conditioner is configured to heat an interior of the vehicle 
The entire disclosures of all of the above applications are compartment using engine cooling water . The air - condition 
incorporated herein by reference . ing control device extends a stop time from stopping the 

engine in response to the idling stop control to outputting the 
TECHNICAL FIELD 15 cancel signal to be longer with the radiant heater being 

operated than with the radiant heater not being operated . 
The present disclosure relates to an air - conditioning con When a circulation of the engine cooling water stops 

trol device and a vehicle control system . when the engine stops in response to the idling stop control , 
an air outlet temperature , which is a temperature of air 

BACKGROUND 20 flowing out of the air conditioner , falls as a temperature of 
a heater core falls . When the air outlet temperature of the air 

Air - conditioning control devices are known to control an conditioner falls , the sensory warmth applied to the occu 
air - conditioning controller that performs , using engine cool pant deteriorates . However , while the radiant heater is 
ing water , an air conditioning to heat an interior of a vehicle operating , the deterioration of the sensory warmth can be 
compartment . 25 compensated by radiant heat from the radiant heater . As 

Patent Document 1 discloses such air - conditioning con such , the air - conditioning control device can extend the stop 
trol device that changes an opening degree of an air mix door time from stopping the engine in response to the idling stop 
of an air conditioner to increase a volume of warm air when control to outputting the cancel signal , which allows the 
an engine of a vehicle is stopped in response to an idling stop engine having been stopped in response to the idling stop 
control while performing the heating operation heating the 30 control to restart , to be longer with the radiant heater being 
interior of the vehicle compartment . As such , the air - condi- operated than with the radiant heater not being operated . As 
tioning control device , in an idling stop mode , extends a time such , since the air - conditioning control device can extend 
duration during which sensory warmth is applied to an the time duration during which the idling stop mode is 
occupant . performed , the fuel consumption decreases whereby the 

35 volume of exhaust gas can be reduced . 
PRIOR ART DOCUMENT According to the above - described air - conditioning con 

trol device , even when the idling stop control is performed 
Patent Document with the engine cooling water having a relatively low 
Patent Document 1 : JP 2012-126330 A temperature , the deterioration of the sensory warmth due to 

40 the decrease of the air outlet temperature of the air flowing 
SUMMARY OF INVENTION out of the air conditioner can be compensated by the radiant 

heat from the radiant heater . As a result , the time duration 
The inventors of the present disclosure studied Patent during which the idling stop mode is performed can be 

Document 1 in detail and found the following issues in the extended . 
air - conditioning control device of Patent Document 1. 45 In another aspect , the air - conditioning control device sets 
According to the air - conditioning control device of Patent idling stop enabling conditions so that the engine is allowed 
Document 1 , the time duration during which the sensory to be stooped when a room temperature of the vehicle 
warmth is applied to an occupant cannot be extended when compartment is higher than a threshold room temperature or 
the opening degree of the air mix door has been maximized when a cooling water temperature is higher than a threshold 
toward a side increasing the volume of the warm air before 50 water temperature . The threshold room temperature and the 
the engine is stopped in response to the idling stop control . threshold water temperature are lower with the radiant 

In addition , the air - conditioning control device consumes heater being operated than with the radiant heater not being 
heat of a heater core of the air conditioner in the idling stop operated . 
mode . As such , an air outlet temperature , which is a tem- Therefore , the deterioration of the sensory warmth can be 
perature of air discharged by the air conditioner , may fall 55 compensated by the radiant heat from the radiant heater 
promptly . In such case , the time duration during which the while the radiant heater is operating when the engine stops 
sensory warmth is applied to an occupant in the idling stop in response to the idling stop control , when a room tem 
mode may be shortened . Furthermore , vehicles may perform perature of a vehicle compartment is low , and / or when the 
the idling stop control to allow the engine to restart based on air outlet temperature , which is a temperature of air flowing 
a degree of a decrease in the air outlet temperature of the air 60 out of the air conditioner , is low . As such , regarding the 
conditioner or based on the air outlet temperature of the air idling stop enabling condition for stopping the engine in 
conditioner . In such vehicles , the idling stop mode may be response to the idling stop control , the air - conditioning 
shortened when the air outlet temperature of the air condi- control device sets the threshold room temperature or the 
tioner falls promptly . As a result , fuel consumption may threshold water temperature to be lower with the radiant 
increase and whereby a volume of exhaust gas may increase . 65 heater being operated than with the radiant heater not being 

It is an object of the present disclosure to provide an operated . As such , since the idling stop mode can be 
air - conditioning control device and a vehicle control system performed in various idling stop enabling conditions , the 
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air - conditioning control device can decrease the fuel con- FIG . 15 is a flowchart of a control process , in the idling 
sumption thereby reducing the volume of exhaust gas . stop mode , of an air - conditioning control device of a vehicle 

In another aspect , a vehicle control system includes an air control system according to an eighth embodiment . 
conditioner , a radiant heater , and an idling stop controller . FIG . 16 is a flowchart of a control process , in the idling 
The air conditioner heats an inside of a vehicle compartment 5 stop mode , of an air - conditioning control device of a vehicle 
using engine cooling water . The radiant heater is configured control system according to a ninth embodiment . 
to increase a surface temperature thereof to heat the occu 
pant using radiant heat . The idling stop controller stops the DESCRIPTION OF EMBODIMENTS 
engine in response to an idling stop control and is configured 
to output a cancel signal allowing the engine to restart 10 Embodiments of the present disclosure will be described 
following the engine having been stopped in response to the hereafter with reference to the drawings . In the following 
idling stop control such that an idling stop time is longer embodiments , the same or equivalent parts are denoted by 
when the radiant heater is operated than when the radiant the same reference numerals as each other , and explanations 
heater is not operated . will be provided to the same reference numerals . 
As such , according to the vehicle control system , the time 15 

duration during which the idling stop mode is performed can First Embodiment 
be extended . As a result , the fuel consumption decreases , 
therefore the volume of exhaust gas can be reduced . In A first embodiment will be described in detail hereafter 
addition , the vehicle control system can extend the time with reference to the drawings . As shown in FIG . 1 , in the 
duration , during which the idling stop mode is performed , 20 present embodiment , a vehicle control system 1 is mounted 
even in a case where the idling stop mode is performed with to a vehicle including an air conditioner 2 that controls a 
the engine cooling water having a relatively low tempera- temperature and / or a humidity of air in a vehicle compart 
ture . ment . 

The idling stop controller is configured by at least one of The air conditioner 2 includes a heater core ( not shown ) 
an air - conditioning control device or a vehicle control 25 serving as a heating heat exchanger . The heater core allows 
device . air to pass therethrough . The air conditioner 2 heats the air 

by performing a heat exchange between the air and engine 
BRIEF DESCRIPTION OF DRAWINGS cooling water and discharges the heated air into the vehicle 

compartment , thereby heating the vehicle compartment . 
FIG . 1 is a diagram showing a vehicle control system 30 Additionally , the air conditioner 2 may include an evapora 

according to a first embodiment . tor ( not shown ) serving as a cooling heat exchanger . The 
FIG . 2 is a diagram showing a locational relationship evaporator allows air to pass therethrough . The air condi 

between a radiant heater and an occupant in a vehicle tioner 2 cools the air by performing a heat exchange between 
according to the first embodiment . the air and refrigerant and discharges the cooled air into the 
FIG . 3 is a time chart regarding the vehicle control system 35 vehicle compartment , thereby cooling and dehumidifying 

according to the first embodiment in a case where the radiant the vehicle compartment . 
heater is stopped continuously from before starting an idling In FIG . 2 , indicator allow F schematically shows air 
stop mode until after starting the idling stop mode . discharged from a FOOT outlet of the air conditioner 2 into 
FIG . 4 is a time chart regarding the vehicle control system the vehicle compartment . The air conditioner 2 , when heat 

according to the first embodiment in a case where the radiant 40 ing the vehicle compartment , discharges the heated air from 
heater is operated continuously from before starting an the FOOT outlet to heat lower legs 3 and foot of an 
idling stop mode until after starting the idling stop mode . occupant . 
FIG . 5 is a flowchart of a control process , in the idling stop The vehicle mounts a radiant heater 4 in the vehicle 

mode , of an air - conditioning control device of the vehicle compartment . The radiant heater 4 is formed in a thin plate 
control system according to the first embodiment . 45 shape . The radiant heater 4 is an electric heater that is 
FIG . 6 is a flowchart of a vehicle control system in the supplied with power from a power source , such as a battery 

idling stop mode according to a second embodiment . or a generator or the like mounted in the vehicle , to generate 
FIG . 7 is a flowchart of a control process , in the idling stop heat . The radiant heater 4 includes a heat generating portion 

mode , of an air - conditioning control device of a vehicle ( not shown ) supplied with power to generate infrared ray . 
control system according to a third embodiment . 50 The radiant heater 4 generates radiant heat by increasing a 
FIG . 8 is a flowchart of a vehicle control system in the temperature of a surface thereof using the infrared ray . The 

idling stop mode according to a fourth embodiment . temperature of the surface will be referred to as the surface 
FIG.9 is a flowchart of a control process , in the idling stop temperature hereafter . For example , the heat generating 

mode , of an air - conditioning control device of the vehicle portion may be made of alloy of copper and tin ( i.e. , 
control system according to the fourth embodiment . 55 Cu — Sn ) or a metal such as silver , tin , stainless steel , nickel , 
FIG . 10 is a flowchart of a vehicle control system in the nichrome , or alloy including at least one of silver , tin , 

idling stop mode according to a fifth embodiment . stainless steel , nickel or nichrome . 
FIG . 11 is a flowchart of a control process , in the idling The radiant heater 4 radiates radiant heat mainly along a 

stop mode , of an air - conditioning control device of the direction perpendicular to the surface to heat an object 
vehicle control system according to the fifth embodiment . 60 facing the radiant heater 4 along the direction . The radiant 
FIG . 12 is a diagram showing a vehicle control system heater 4 can apply sensory warmth to the occupant promptly . 

according to a sixth embodiment . The radiant heater 4 is positioned to face the lower legs 3 of 
FIG . 13 is a flowchart of a control process , in the idling the occupant in a normal posture , which is a possible posture 

stop mode , of an air - conditioning control device of the of the occupant when the occupant has a seat , and radiates 
vehicle control system according to the sixth embodiment . 65 radiant heat mainly toward the lower legs 3 and therearound . 
FIG . 14 is a flowchart of a vehicle control system in the For example , the radiant heater 4 may be positioned below 

idling stop mode according to a seventh embodiment . a steering column 5 supporting a steering wheel . 
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In FIG . 2 , indicator allow R schematically shows radiant engine cooling water is higher than a threshold water 
heat from the radiant heater 4. In the present embodiment , a temperature . The air - conditioning ECU 7 transmits the 
portion of the occupant heated by the air conditioner 2 with idling stop cancel signal to the vehicle ECU 6 when a 
conditioned air overlaps with a portion of the occupant specified timer time elapses from stopping the engine in 
heated by the radiant heater 4 with radiant heater . That is , the 5 response to the idling stop control . 
radiant heater 4 can heat , using radiant heat , the portion of The vehicle ECU 6 performs the idling stop control for the 
the occupant including the portion of the occupant heated by engine based on the idling stop allowing signal and the 
the air conditioner 2 using the conditioned air . idling stop cancel signal . That is , the vehicle ECU 6 and the 
As shown in FIG . 1 , the vehicle control system 1 in the air - conditioning ECU 7 configure an idling stop controller 

present embodiment includes a vehicle control device 6 , an 10 10 that performs the idling stop control for the engine . 
air - conditioning control device 7 , and a heater control device In addition to the air - conditioning ECU 7 , each of various 
8. The vehicle control device 6 controls an engine mounted ECUs ( not shown ) controlling various functions of the 
in the vehicle . The air - conditioning control device 7 controls vehicle transmits , to the vehicle ECU 6 , an idling stop 
the air conditioner 2. The heater control device 8 controls the allowing signal and an idling stop cancel signal based on a 
radiant heater 4. Hereinafter , the vehicle control device 6 15 corresponding idling stop enabling condition and a corre 
will be referred to as the vehicle ECU 6 , the air - conditioning sponding idling stop cancel condition . The vehicle ECU 6 
control device will be referred to as the air - conditioning may perform the idling stop control for the engine based on 
ECU 7 , and the heater control device 8 will be referred to as the idling stop allowing signals and the idling stop cancel 
the heater ECU 8. Each of the vehicle ECU 6 , the air- signals from the various ECUs . 
conditioning ECU 7 , and the heater ECU 8 includes a 20 The idling stop control performed by the vehicle control 
microcomputer configured by CPU , ROM , RAM or the like system 1 in the present embodiment will be described 
and peripheral devices of the microcomputer . Each of the hereafter . 
vehicle ECU 6 , the air - conditioning ECU 7 , and the heater FIG . 3 is a time chart in a case where the radiant heater 
ECU 8 performs various calculations and control processes 4 is not operated continuously from before starting the idling 
in a manner that CPU runs programs stored in ROM or 25 stop mode and until after starting the idling stop mode . 
RAM . CPU corresponds to a controller . ROM and RAM are When a vehicle speed becomes zero or almost zero during 
non - transitional physical storage media and correspond to a a time from time to to time t10 as shown in FIG . 3 ( A ) and 
memory . the idling stop enabling condition for stopping the engine in 

The vehicle ECU 6 , the air - conditioning ECU 7 , and the response to the idling stop control is met , the vehicle ECU 
heater ECU 8 may be formed integrally with each other or 30 6 stops the engine by the idling stop control at time t10 as 
may be formed separately from each other . shown in FIG . 3 ( B ) . Here , the idling stop enabling condition 
A heater control member 9 is mounted in the vehicle for stopping the engine in response to the idling stop control 

compartment of the vehicle . The heater control member 9 is met when the various ECUs including the air - conditioning 
includes a heater operation switch that is operated by an ECU 7 outputs the idling stop allowing signals . 
occupant to start or stop the radiant heater 4. The heater ECU 35 When the engine stops in response to the idling stop 
8 controls the radiant heater 4 based on signals from the control , a circulation of engine cooling water stops . As such , 
heater operation switch of the heater control member 9 . as shown in FIG . 3 ( C ) , a temperature of the heater core 

Additionally , the heater ECU 8 may decrease a tempera- configuring the air conditioner 2 falls from a temperature B1 
ture of the surface of the radiant heater 4 when the occupant after time t10 , and the air outlet temperature falls as the 
touches the radiant heater 4 . 40 temperature of the heater core falls . 

The air - conditioning ECU 7 controls the air conditioner 2 As shown in FIG . 3 ( D ) , the radiant heater 4 has been 
and monitors the heater ECU 8 controlling the radiant heater stopped continuously from time to . 
4. The air - conditioning ECU 7 transmits , to the vehicle ECU As shown in FIG . 3 ( E ) , sensory warmth W1 is applied to 
6 , an idling stop allowing signal that allows the engine to the occupant before the engine stops . However , the sensory 
stop in response to the idling stop control and an idling stop 45 warmth deteriorates from the sensory warmth W1 as the air 
cancel signal that allows the engine , which has been stopped outlet temperature of the air conditioner 2 falls . At time t20 , 
in response to the idling stop control , to restart . the sensory warmth deteriorates to sensory warmth W2 with 

Various signals are input to the air - conditioning ECU 7 . which the occupant feels a certain level of cold . 
The various signals includes a signal output from an inside- The air - conditioning ECU 7 stores a timer time from a 
air temperature sensor 14 that detects the room temperature 50 time at which the engine stops in response to the idling stop 
of the vehicle compartment , and a signal output from an air control to a time at which the sensory warmth becomes 
outlet temperature sensor 13 that detects an air outlet tem- sensory warmth with which the occupant feels a certain level 
perature , which is a temperature of the conditioned air of cold . The timer time may be set in advance based on 
discharged from an air outlet of the air conditioner 2 into the experimental results or may be set as required based on the 
vehicle compartment . A signal output from a cooling water 55 room temperature of the vehicle compartment and the air 
sensor 12 , which detects a temperature of the engine cooling outlet temperature . 
water , is input to the vehicle ECU 6. The air - conditioning When a specified timer time elapses from time t10 , the 
ECU 7 can obtain information about a temperature of the air - conditioning ECU 7 transmits the idling stop cancel 
engine cooling water via the vehicle ECU 6. The tempera- signal to the vehicle ECU 6 at time t20 . Then , as shown in 
ture of the engine cooling water will be referred to as the 60 FIG . 3 ( B ) , the vehicle ECU 6 restarts the engine at time t20 . 
cooling water temperature hereafter . Additionally or alter- As shown in FIG . 3 ( A ) , the vehicle has been stopped 
natively , a signal output from a cooling water sensor 12 is continuously at time t20 , and the vehicle speed is zero from 
directly input to the air - conditioning ECU 7 . time t20 to time t30 at which the vehicle starts moving . 

The air - conditioning ECU 7 transmits the idling stop When the idling stop mode is canceled and the engine 
allowing signal to the vehicle ECU 6 , for example , when the 65 restarts , the air conditioner 2 allows the engine cooling water 
room temperature of the vehicle compartment is higher than to circulate therein . As such , as shown in FIG . 3 ( C ) , a 
a threshold room temperature or when a temperature of the temperature of the heater core rises from a temperature B2 
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after time t20 , and the air outlet temperature rises as the becomes time t40 , i.e. , the additional timer time elapses , the 
temperature of the heater core rises . As such , as shown in air - conditioning ECU 7 transmits the idling stop cancel 
FIG . 3 ( E ) , the sensory warmth rises gradually from the signal to the vehicle ECU 6. Then , as shown in FIG . 4 ( B ) , 
sensory warmth W2 after time t20 . The air outlet tempera- the vehicle ECU 6 restarts the engine at time t40 . 
ture is a temperature of air discharged from the air condi- 5 When the engine restarts at time t40 , the engine cooling 
tioner 2 . water starts circulating in the air conditioner 2. As such , as 
As shown in FIG . 3 ( A ) , the vehicle starts moving and the shown in FIG . 4 ( C ) , a temperature of the heater core rises 

vehicle speed increases when a brake pedal is released and from a temperature B3 after time t40 , and the air outlet 
a gas pedal is operated at time t30 . temperature rises as the temperature of the heater core rises . 
FIG . 4 is a time chart in a case where the radiant heater 10 The air outlet temperature is a temperature of air discharged 

4 is operated continuously from before starting the idling from the air conditioner 2. Therefore , as shown by solid line 
stop mode and until after starting the idling stop mode . The Min FIG . 4 ( E ) , the sensory warmth applied to the occupant 
time chart shown in FIG . 3 and the time chart shown in FIG . rises gradually from the sensory warmth W2 after time t40 . 
4 are under the same condition with the same factor such as As shown in FIG . 4 ( A ) , the vehicle speed increases after 
ambient temperature , a thermal load of the vehicle ( i.e. , TAO 15 the vehicle starts moving at time 40 . 
which is a required temperature of air supplied into the A control procedure performed by the air - conditioning 
vehicle compartment ) , and a state ( e.g. , a warm - up state ) of ECU 7 in the idling stop mode in the present embodiment 
the engine ( i.e. , a temperature of the engine cooling water ) . will be described hereafter with reference to a flowchart 
The air - conditioning ECU 7 may set the idling stop allowing shown in FIG . 5 . 
time and / or the idling stop additional time with or without 20 At step s10 , the air - conditioning ECU 7 determines 
reference to factors such as the ambient temperature , the whether the vehicle ECU 6 stops the engine in the idling stop 
thermal load of the vehicle , or the warm - up state of the control . The vehicle ECU 6 and the air - conditioning ECU 7 
engine . transmit control information therebetween using an in - ve 
The idling stop allowing time from time to to time t20 hicle network such as CAN ( Controller Are Network ) . The 

shown in FIG . 3 is equal to the idling stop allowing time 25 air - conditioning ECU 7 repeats the determination until the 
from time t10 to time t20 shown in FIG . 4 . engine stops in response to the idling stop control . 
When the vehicle speed becomes zero or almost zero The control procedure advances to step S20 when the 

during a time from time t0 to time t10 as shown in FIG . 4 ( A ) air - conditioning ECU 7 determines that the engine is 
and the idling stop enabling condition for stopping the stopped in response to the idling stop control . 
engine in response to the idling stop control is met , the 30 At step S20 , the air - conditioning ECU 7 serves as a 
vehicle ECU 6 stops the engine by the idling stop control at determination section and determines whether the radiant 
time t10 as shown in FIG . 4 ( B ) . heater 4 is operating . The air - conditioning ECU 7 monitors 
As uch , as shown in FIG . 4 ( C ) , a temperature of the a control performed by the heater ECU 8 to control the 

heater core of the air conditioner 2 falls from the temperature radiant heater 4. As such , the control procedure advances to 
B1 after time t10 , and the air outlet temperature falls as the 35 step S30 when the air - conditioning ECU 7 determines that 
temperature of the heater core falls . the radiant heater 4 is operating . 
As shown in FIG . 4 ( D ) , the radiant heater 4 has been The air - conditioning ECU 7 serves as a time extending 

operated and applying radiant heat to the occupant from time section at step S30 so as to set a stop time , during which the 
to . engine is allowed to be stopped continuously in response to 

In FIG . 4 ( E ) , solid line M shows the sensory warmth 40 the idling stop control , to a timer time which is a total time 
applied to the occupant in a case where the radiant heater 4 of the normal timer time and the additional timer time . In the 
is operated continuously from before starting the idling stop following description , the timer time which is the total time 
mode until after starting the idling stop mode . In FIG . 4 ( E ) , of the normal timer time and the additional timer time will 
dashed line N shows the sensory warmth applied to the be referred to as an extended timer time . The extended timer 
occupant in a case where the radiant heater 4 is stopped 45 time is set in advance based on a time duration from a time 
continuously from before starting the idling stop mode until at which the engine stops in response to the idling stop 
after starting the idling stop mode . control to a time at which the occupant starts feeling a 
The occupant is warmed by radiant heat from the radiant certain level of cold while the radiant heater 4 is operated . 

heater 4 when the radiant heater 4 is operated continuously The time duration may be determined from experimental 
from before starting the idling stop mode until after starting 50 results . The air - conditioning ECU 7 stores the extended 
the idling stop mode . As such , from time t0 to time t0 in FIG . timer time therein . Additionally or alternatively , the 
4 ( E ) , the sensory warmth WO shown by solid line M is extended timer time may be set based on the room tempera 
greater ( i.e. , warmer ) than the sensory warmth W1 shown by ture of the vehicle compartment and the air outlet tempera 
dashed line N. Therefore , after time t10 , the sensory warmth , ture . 
shown by solid line M , applied to the occupant deteriorates 55 The extended timer time is a total of idling stop allowing 
gradually as the air outlet temperature , which is a tempera- time and idling stop additional time and corresponds to a 
ture of air flowing out of the air conditioner 2 , falls , however time duration from time t10 to time 40 . 
being still greater ( i.e. , warmer ) than the sensory warmth The control procedure advances to step S40 when the 
shown by dashed line N. As such , at time t40 a specified time air - conditioning ECU 7 , at step S20 , determines that the 
after time t20 , the sensory warmth , which is shown by solid 60 radiant heater 4 is stopped . 
line M , applied to the occupant becomes the sensory warmth At step s40 , the air - conditioning ECU 7 sets the normal 
W2 with which the occupant feels a certain level of cold . timer time as the stop during which the engine is allowed to 

In a case where the radiant heater 4 is operated continu- be stopped continuously in response to the idling stop 
ously from before starting the idling stop mode until after control . 
starting the idling stop mode , the air - conditioning ECU 7 65 The normal timer time is set in advance based on a 
adds an additional timer time from time t20 to time t40 to a duration from a time at which the engine stops in response 
normal timer time from time t10 to time t20 . When the time to the idling stop control to a time at which the occupant 
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starts feeling a certain level of cold while the radiant heater air - conditioning ECU 7 may set the timer time with or 
4 is stopped . The time duration may be determined from without reference to factors such as ambient temperature , a 
experimental results . The air - conditioning ECU 7 stores the thermal load of the vehicle , or state of the engine , e.g. , 
extended timer time therein . Additionally or alternatively , warm - up state of the engine . 
the normal timer time may be set based on the room The air - conditioning ECU 7 transmits the cancel signal , 
temperature of the vehicle compartment and the air outlet which allows the engine to restart , based on the timer time 
temperature . that elapses from a time at which the idling stop mode is 

The normal timer time is shown as idling stop allowing started . Therefore , the control procedure ( or control pro 
time in time charts in FIG . 3 and FIG . 4 and corresponds to gram ) performed by the air - conditioning ECU 7 can be 
a duration from time t10 to time t20 . 10 simplified 
When the extended timer time set at step S30 or the ( 3 ) In the first embodiment , the radiant heater 4 is 

normal timer time set at step S40 elapses , the air - condition- positioned to heat an area including at least a part of an area 
ing ECU 7 transmits the idling stop cancel signal to the heated by air flowing from the FOOT outlet of the air 
vehicle ECU 6 at step S50 . When the idling stop cancel conditioner 2 toward the occupant . 
signal is transmitted from the air - conditioning ECU 7 , the 15 As such , the deterioration of the sensory warmth , applied 
vehicle ECU 6 restarts the engine which has been stopped in to the occupant , due to the decrease of the air outlet 
response to the idling stop control . temperature of the air conditioner 2 in the idling stop mode 

According to the air - conditioning ECU 7 in the first can be compensated by radiant heat from the radiant heater 
embodiment described above , the following effects can be 4 . 
obtained . ( 4 ) In the first embodiment , the air - conditioning ECU 7 

( 1 ) In the first embodiment , the air - conditioning ECU 7 includes the determination section at step S20 and the time 
sets the stop time from stopping the engine in response to the extending section at step S30 . The determination section 
idling stop control to outputting the cancel signal , which determines whether the radiant heater 4 is operating . The 
allows the engine having been stopped in the idling stop time extending section extends the stop time from stopping 
control to restart , to be longer with the radiant heater 4 being 25 the engine in response to the idling stop control to outputting 
operated than with the radiant heater 4 not being operated . the cancel signal , which allows the engine having been 
The stop time with the radiant heater 4 being operated and stopped in the idling stop control to restart , to be longer with 
the stop time with the radiant heater 4 not being operated the radiant heater 4 being operated than with the radiant 
were measured on the same condition with the same factors heater 4 not being operated . 
such as ambient temperature , a thermal load of the vehicle , 30 
and / or state of the engine , e.g. , warm - up state of the engine . First Modification Example 
The air - conditioning ECU 7 may set the normal timer time 
and the extended timer time with or without reference to A first modification example of the above - described first 
factors such as ambient temperature , a thermal load of the embodiment will be described hereafter . The first modifica 
vehicle , or state of the engine , e.g. , warm - up state of the 35 tion example is different from the first embodiment in a 
engine . criterion for determining whether to output a cancel signal , 

Thus , when the engine stops in response to the idling stop which allows the engine restarts , from the air - conditioning 
control , the deterioration of the sensory warmth due to the ECU 7. Other configurations of the first modification 
decrease of the air outlet temperature of the air conditioner example are the same as the first embodiment . In the 
2 can be compensated by radiant heat from the radiant heater 40 following description of the first modification example , only 
4. As such , the air - conditioning ECU 7 can extend the stop parts different from the first embodiment will be described . 
time from stopping the engine in response to the idling stop In the first modification example , the air - conditioning 
control to outputting the cancel signal , which allows the ECU 7 stores the temperature of the heater core or the air 
engine having been stopped in the idling stop control to outlet temperature with which the occupant feels a certain 
restart , to be longer with the radiant heater 4 being operated 45 level of cold , for each of a case where the radiant heater 4 
than with the radiant heater 4 not being operated . As such , is operated and a case where the radiant heater 4 is stopped . 
since the air - conditioning ECU 7 can extend the time The temperature of the heater core or the air outlet tempera 
duration during which the idling stop mode is performed , the ture may be set in advance based on experimental results or 
fuel consumption decreases whereby the volume of exhaust may be set as required based on a factor such as the room 
gas can be reduced . 50 temperature of the vehicle . 

Moreover , according to the air - conditioning ECU 7 , even In FIG . 3 ( C ) , a threshold temperature Th1 is shown as the 
when the idling stop control is performed with the engine temperature of the heater core or the air outlet temperature , 
cooling water having a relatively low temperature , the with the radiant heater 4 not being operated , with which the 
deterioration of the sensory warmth , applied to the occupant , occupant feels a certain level of cold . In FIG . 4 ( C ) , a 
due to the decrease of the air outlet temperature of the air 55 threshold temperature Th2 is shown as the temperature of 
conditioner 2 can be compensated by radiant heat from the the heater core or the air outlet temperature , with the radiant 
radiant heater 4. As a result , the time duration during which heater 4 being operated , with which the occupant feels a 
the idling stop mode is performed can be extended . certain level of cold . 

( 2 ) In the above - described first embodiment , the air- In the first modification example , the air - conditioning 
conditioning ECU 7 sets the timer time with the radiant 60 ECU 7 sets the threshold temperature Th2 with the radiant 
heater 4 being operating to be longer than the timer time heater 4 being operated in the idling stop mode to be lower 
with the radiant heater 4 not being operated . In this com- than the threshold temperature Th1 with the radiant heater 4 
parison , the timer time while the radiant heater 4 is operating not being operated in the idling stop mode . The reason is that 
and the timer time while the radiant heater 4 is not operated the deterioration of the sensory warmth due to the decrease 
were measured on the same condition with same factors 65 of the air outlet temperature of the air conditioner 2 is 
such as ambient temperature , a thermal load of the vehicle , compensated by radiant heat from the radiant heater 4 when 
or state of the engine , e.g. , warm - up state of the engine . The the radiant heater 4 is operating in the idling stop mode . 
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As shown in FIG . 3 ( C ) , in a case where the radiant heater perature and which applies the certain level of cold to the 
4 is not operated continuously from before starting the idling occupant , will be referred to as a following temperature 
stop mode until after starting the idling stop mode , the collectively . In the second modification example , the air 
temperature of the heater core or the air outlet temperature conditioning ECU 7 stores a temperature difference between 
falls gradually from the temperature B1 after time t10 . When 5 the previous temperature and the following temperature , for 
the temperature of the heater core or the air outlet tempera- each of a case where the radiant heater 4 is operated and a 
ture becomes the threshold temperature Th1 or lower at time case where the radiant heater 4 is stopped . The temperature 
t20 , the air - conditioning ECU 7 transmits the idling stop difference between the previous temperature and the follow 
cancel signal to the vehicle ECU 6. Thus , the vehicle ECU ing temperature may be set in advance based on experimen 
6 restarts the engine . 10 tal results or may be set as required based on a factor such 

Similarly , as shown in FIG . 4 ( C ) , in a case where the as the room temperature of the vehicle . 
radiant heater 4 is operated continuously from before start- In FIG . 3 ( C ) , a threshold temperature difference Th3 is 
ing the idling stop mode until after starting the idling stop shown as the temperature difference between the previous 
mode , the temperature of the heater core or the air outlet temperature and following temperature with the radiant 
temperature falls gradually from the temperature B1 after 15 heater 4 not being operated . In FIG . 4 ( C ) , a threshold 
time t10 . In this case , as described above , the air - condition- temperature difference Th4 is shown as the temperature 
ing ECU 7 sets the threshold temperature Th2 to be lower difference between the previous temperature and the follow 
than the threshold temperature Th1 shown in FIG . 3 ( C ) . ing temperature with the radiant heater 4 being operated . 
When the temperature of the heater core or the air outlet In the second modification example , the air - conditioning 
temperature becomes the threshold temperature Th2 or 20 ECU 7 sets the threshold temperature difference Th4 with 
lower at time t40 past time t20 , the air - conditioning ECU 7 the radiant heater 4 being operated in the idling stop mode 
transmits the idling stop cancel signal to the vehicle ECU 6 . to be greater than the threshold temperature difference Th3 
Thus , the vehicle ECU 6 restarts the engine . with the radiant heater 4 not being operated in the idling stop 

In the above - described first modification example , the mode . The reason is that the deterioration of the sensory 
air - conditioning ECU 7 sets the threshold temperature Th2 25 warmth due to the decrease of the air outlet temperature of 
with the radiant heater 4 being operated to be lower than the the air conditioner 2 is compensated by radiant heat from the 
threshold temperature Th1 with the radiant heater 4 not radiant heater 4 when the radiant heater 4 is operating in the 
being operated . Here , the threshold temperature Th1 with idling stop mode . 
the radiant heater 4 being operated and the threshold tem- FIG . 3 ( C ) shows a case where the radiant heater 4 is not 
perature Th2 with the radiant heater 4 not being operated 30 operated continuously from before starting the idling stop 
were measured on the same condition with same factors mode until after starting the idling stop mode . In this case , 
such as ambient temperature , a thermal load of the vehicle , a difference between the previous temperature B1 ( in the 
or state of the engine , e.g. , warm - up state of the engine . The temperature of the heater core or an air outlet temperature ) 
air - conditioning ECU 7 may set the threshold temperature at time t10 and the following temperature B2 ( in the tem 
with or without reference to factors such as ambient tem- 35 perature of the heater core or an air outlet temperature ) at 
perature , a thermal load of the vehicle , or state of the engine , time t20 becomes the threshold temperature difference Th3 
e.g. , warm - up state of the engine . or greater . The air - conditioning ECU 7 transmits the idling 

In the first modification example , similar to the first stop cancel signal to the vehicle ECU 6 at time t20 . Thus , the 
embodiment , the air - conditioning ECU 7 can extend the stop vehicle ECU 6 restarts the engine . 
time from stopping the engine in response to the idling stop 40 FIG . 4 ( C ) shows a case where the radiant heater 4 is 
control to outputting the cancel signal , which allows the operated continuously from before starting the idling stop 
engine having been stopped in the idling stop control to mode until after starting the idling stop mode . In this case , 
restart , to be longer with the radiant heater 4 being operated a difference between the previous temperature B1 ( in the 
than with the radiant heater 4 not being operated . In the first temperature of the heater core or an air outlet temperature ) 
modification example , the sensory warmth applied to the 45 at time to and the following temperature B3 ( in the tem 
occupant can be estimated based on a temperature of the perature of the heater core or an air outlet temperature ) at 
heater core of the air conditioner 2 or the air outlet tem- time t40 becomes the threshold temperature difference Th4 
perature of the air conditioner 2. As such , the air - condition- or greater . The air - conditioning ECU 7 transmits the idling 
ing ECU 7 can apply a more comfortable feeling to the stop cancel signal to the vehicle ECU 6 at time 40. Thus , the 
occupant by controlling the temperature accurately . 50 vehicle ECU 6 restarts the engine . 

In the above - described second modification example , the 
Second Modification Example air - conditioning ECU 7 sets the threshold temperature dif 

ference Th4 with the radiant heater 4 being operated to be 
A second modification example of the above - described greater than the threshold temperature difference Th1 with 

first embodiment will be described hereafter . The second 55 the radiant heater 4 not being operated . Here , the threshold 
modification example is different from the first embodiment temperature difference Th3 with the radiant heater 4 not 
in a criterion for determining whether to output a cancel being operated and the threshold temperature difference Th4 
signal , which allows the engine restarts , from the air- with the radiant heater 4 being operated were measured on 
conditioning ECU 7 . the same condition with same factors such as ambient 
A temperature of the heater core before starting the idling 60 temperature , a thermal load of the vehicle , or state of the 

stop mode or an air outlet temperature , which is a tempera- engine , e.g. , warm - up state of the engine . The air - condition 
ture of air supplied into the vehicle compartment , before ing ECU 7 may set the threshold temperature differences 
starting the idling stop mode ( referred to as a previous with or without reference to factors such as ambient tem 
temperature collectively ) , may fall by a specified range and perature , a thermal load of the vehicle , or state of the engine , 
apply a certain level of cold to the occupant . Hereafter , a 65 e.g. , warm - up state of the engine . 
temperature of the heater core or an air outlet temperature , In the second modification example , similar to the first 
which is the specified range lower than the previous tem- embodiment , the air - conditioning ECU 7 can extend the stop 
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time from stopping the engine in response to the idling stop In the above - described second embodiment , the idling 
control to outputting the cancel signal , which allows the stop control is performed by at least one of the vehicle ECU 
engine having been stopped in the idling stop control to 6 and the air - conditioning ECU 7 configuring the idling stop 
restart , to be longer with the radiant heater 4 being operated controller 10. The idling stop controller 10 extends the stop 
than with the radiant heater 4 not being operated . In the 5 time from stopping the engine in response to the idling stop 
second modification example , the sensory warmth applied to control to outputting the cancel signal , which allows the 
the occupant can be estimated based on a range of decreas- engine having been stopped in the idling stop control to 
ing in the temperature of the heater core of the air condi- restart , to be longer with the radiant heater being operated 
tioner 2 or a range of decreasing in the air outlet temperature than with the radiant heater not being operated . The stop 
of the air conditioner 2. As such , the air - conditioning ECU 10 time with the radiant heater 4 being operated and the stop time with the radiant heater 4 not being operated were 7 can apply a more comfortable feeling to the occupant by measured on the same condition with the same factors such controlling the temperature accurately . as ambient temperature , a thermal load of the vehicle , and / or 

Second Embodiment state of the engine , e.g. , warm - up state of the engine . The 
15 idling stop controller 10 may set the normal timer time and 

the extended timer time with or without reference to factors A second embodiment will be described hereafter . In the 
second embodiment , the idling stop control is performed by such as ambient temperature , a thermal load of the vehicle , 

or state of the engine , e.g. , warm - up state of the engine . at least one of the vehicle ECU 6 and the air - conditioning 
ECU 7 configuring the idling stop controller 10 shown in 20 time duration during which the idling stop mode is per As such , according to the vehicle control system 1 , the 
FIG . 2. The vehicle ECU 6 and the air - conditioning ECU 7 formed can be extended . As a result , the fuel consumption 
may be formed integrally with each other or may be formed decreases , therefore the volume of exhaust gas can be separately from each other . reduced . In ad on , the vehicle control system 1 can extend 
A control procedure performed by the idling stop con- the time duration , during which the idling stop mode is 

troller 10 in the second embodiment will be described 25 performed , even in a case where the idling stop mode is 
hereafter with reference to the flowchart shown in FIG . 6 . performed with the engine cooling water having a relatively 
At step S100 , the idling stop controller 10 determines low temperature . 

whether the specified idling stop enabling condition to stop 
the engine in idling stop control is met . The specified Third Embodiment 
condition may be that the vehicle speed is zero or substan- 30 
tially zero . Additionally , the specified idling stop enabling A third embodiment will be described hereafter . The 
condition may be , regardless of the vehicle speed , that the following embodiments including the present embodiment 
room temperature of the vehicle compartment is higher than are on the premise of that the air - conditioning ECU 7 
a threshold room temperature , a temperature of the engine transmits the idling stop allowing signal , which allows the 
cooling water is higher than a threshold water temperature , 35 engine to stop in response to an air - conditioning require 
or a voltage of a battery is higher than a specified value . ment , and the idling stop cancel signal , which allows the 
When any one of the idling stop enabling conditions to engine having been stopped in the idling stop control to 

stop the engine in the idling stop control is not met , the restart in response to an air - conditioning requirement , to the 
idling stop controller 10 repeats the determination of step vehicle ECU 6 and that the vehicle ECU 6 stops or restarts 
S100 . When all of the idling stop enabling conditions to stop 40 the engine in response to the signals . However , the idling 
the engine in the idling stop control are met , the idling stop stop control described later can be performed by the idling 
controller 10 advances the control procedure to step S110 . At stop controller 10 configured by at least one of the vehicle 
step S110 , the idling stop controller 10 stops the engine and ECU 6 and the air - conditioning ECU 7 similar to the 
starts the idling stop mode . above - described second embodiment . 

Subsequently , at step S120 , the idling stop controller 10 45 The flowchart in FIG . 7 shows a control procedure 
determines whether the radiant heater 4 is operating . When performed by the air - conditioning ECU 7 when the vehicle 
the idling stop controller 10 determines that the radiant ECU 6 stops the engine in response to the idling stop control . 
heater 4 is operating , the control procedure advances to step The control procedure may be performed at specified time 
S130 . intervals while the engine is operating or may be performed 
At step S130 , the idling stop controller 10 sets the 50 before the vehicle ECU 6 stops the engine in response to the 

extended timer time as the stop time , during which the idling stop control . 
engine is allowed to be stopped continuously in response to At step S200 , the air - conditioning ECU 7 determines 
the idling stop control , regarding an air - conditioning con- whether the radiant heater 4 is operating . When the air 
dition for continuing the idling stop mode . conditioning ECU 7 determines that the radiant heater 4 is 

The control procedure advances to step S140 when the 55 operating , the control procedure advances to step S210 . 
idling stop controller 10 , at step S120 , determines that the When the room temperature of the vehicle compartment 
radiant heater 4 is not operated . is low , the sensory warmth applied to the occupant may 
At step S140 , the idling stop controller 10 sets the normal deteriorate . However , the deterioration of the sensory 

timer time as the stop time , during which the engine is warmth can be compensated by radiant heat from the radiant 
allowed to be stopped continuously in response to the idling 60 heater 4 while the radiant heater 4 is operating . When the air 
stop control , regarding the air - conditioning condition for outlet temperature of the air conditioner 2 falls , the sensory 
continuing the idling stop mode . warmth applied to the occupant may deteriorate . However , 
When the extended timer time set at step S130 or the the deterioration of the sensory warmth can be compensated 

normal timer time set at step S140 elapses , the idling stop by radiant heat from the radiant heater 4 while the radiant 
controller 10 cancel the engine stop signal and restarts the 65 heater 4 is operating . At step S210 , the air - conditioning ECU 
engine , which is stopped in response to the idling stop 7 lowers the threshold room temperature of the room tem 
control . perature of the vehicle to be a low threshold room tempera 
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ture or lowers the threshold water temperature of the cooling than the normal threshold room temperature or the normal 
water temperature to be a low threshold water temperature . threshold water temperature with the radiant heater 4 not 
The low threshold room temperature is lower than a normal being operated when comparing under the same condition 
threshold room temperature . The low threshold water tem- with the same factors such as ambient temperature , a thermal 
perature is lower than a normal threshold water temperature . 5 load of the vehicle , and / or state of the engine , e.g. , warm - up 
For example , a room temperature and a cooling water state of the engine . The air - conditioning ECU 7 may set the 
temperature , at which the occupant does not feel a certain threshold room temperature or the threshold water tempera 
level of cold when the engine stops in the idling stop control ture with or without reference to factors such as ambient 
with the radiant heater 4 being operated , are determined by temperature , a thermal load of the vehicle , or state of the 
experiments . The low threshold room temperature lower 10 engine , e.g. , warm - up state of the engine . Since the idling 
than the normal threshold room temperature and the low stop mode can be performed in various idling stop enabling 
threshold water temperature lower than the normal threshold conditions , the air - conditioning ECU 7 can decrease the fuel 
water temperature are set based on the room temperature and consumption thereby reducing the volume of exhaust gas . 
the cooling water temperature determined by the experi 
ments and are stored in the air - conditioning ECU 7 . Fourth Embodiment 

The control procedure advances to step S220 when the 
air - conditioning ECU 7 , at step S200 , determines that the A fourth embodiment will be described hereafter . In the 
radiant heater 4 is not operated . fourth embodiment and the following fifth to seventh 

At step S220 , the air - conditioning ECU 7 sets the thresh- embodiments , control procedures to stop the engine in the 
old room temperature of the room temperature or the thresh- 20 idling stop control in a case where the radiant heater 4 is not 
old water temperature of the cooling water temperature , operated before the idling stop mode starts will be described . 
which is used to determine whether to allow the engine to The idling stop control by the vehicle controlling system 
stop in the idling stop control , to the normal threshold room 1 in the fourth embodiment will be described with reference 
temperature or the normal threshold water temperature . For to the time chart shown in FIG . 8 . 
example , a room temperature and a cooling water tempera- 25 When a vehicle speed becomes zero or almost zero during 
ture , at which the occupant does not feel a certain level of a time from time to to time t10 as shown in FIG . 8 ( A ) and 
cold when the engine stops in the idling stop control with the the specified idling stop enabling condition for stopping the 
radiant heater 4 not being operated , are determined by engine in response to the idling stop control is met , the 
experiments . The normal threshold room temperature and vehicle ECU 6 stops the engine by the idling stop control at 
the normal threshold water temperature are set based on the 30 time t10 as shown in FIG . 8 ( B ) . 
room temperature and the cooling water temperature deter- As such , as shown in FIG . 8 ( C ) , a temperature of the 
mined by the experiments and are stored in the air - condi- heater core of the air conditioner 2 falls from the temperature 
tioning ECU 7 . B1 after time t10 , and the air outlet temperature falls as the 

Subsequently , at step S230 , the air - conditioning ECU 7 temperature of the heater core falls . 
determines whether the room temperature of the vehicle 35 As shown in FIG . 8 ( D ) , the radiant heater 4 is not 
compartment is higher than the threshold room temperature operated from time to to time t10 before the idling stop mode 
set at step S210 or at step S220 , or determines whether the starts . At time to , the radiant heater 4 starts operating in 
cooling water temperature is higher than the threshold water response to stopping the engine . When it is mentioned that 
temperature set at step S210 or at step S220 . the radiant heater 4 starts operating in response to stopping 
The air - conditioning ECU 7 transmits the idling stop 40 the engine , it may mean that the engine stops and the radiant 

allowing signal to the vehicle ECU 6 when the room heater 4 starts operating simultaneously or that the radiant 
temperature is higher than the threshold room temperature or heater 4 starts operating a specified time , e.g. , a few micro 
when the cooling water temperature is higher than the seconds to a few seconds , after the engine stops . 
threshold water temperature . In response to the idling stop In FIG . 8 ( E ) , solid line O shows the sensory warmth 
allowing signal , the vehicle ECU 6 stops the engine when 45 applied to the occupant when the radiant heater 4 starts in 
the vehicle speed is zero or substantially zero and other response to the stop of the engine . In FIG . 8 ( E ) , dashed line 
idling stop enabling conditions are met . N shows the sensory warmth applied to the occupant in a 
On the other hand , the air - conditioning ECU 7 transmits case where the radiant heater 4 stops before the idling stop 

the idling stop prohibiting signal to the vehicle ECU 6 when mode starts and has been stopped continually after the idling 
the room temperature is lower than the threshold room 50 stop mode starts . 
temperature or when the cooling water temperature is lower When the radiant heater 4 starts in response to stopping 
than the threshold water temperature . In response to the the engine , the occupant is warmed by radiant heat from the 
idling stop prohibiting signal , the vehicle ECU 6 continues radiant heater 4. Therefore , after time t10 , the sensory 
the engine to be operating even when the vehicle speed is warmth , shown by solid line 0 , applied to the occupant 
zero or substantially zero and other idling stop enabling 55 deteriorates gradually as the air outlet temperature of the air 
conditions are met . conditioner 2 falls , however being still greater ( or warmer ) 

In the above - described third embodiment , regarding the than the sensory warmth shown by dashed line N. As such , 
idling stop enabling condition for stopping the engine in at time t40 a specified time after time t20 , the sensory 
response to the idling stop control , the air - conditioning ECU warmth , shown by solid line 0 , applied to the occupant 
7 sets the normal threshold room temperature or the normal 60 becomes the sensory warmth W2 with which the occupant 
threshold water temperature when the radiant heater 4 is not feels a certain level of cold . 
operated , and sets the low threshold room temperature lower When the radiant heater 4 starts in response to the engine 
than the normal threshold room temperature or the low stop , the air - conditioning ECU 7 sets the extended timer 
threshold water temperature lower than the normal threshold time . As described above , the extended timer time is set 
water temperature when the radiant heater 4 is operated . The 65 adding the additional timer time to the normal timer time . 
low threshold room temperature or the low threshold water Specifically , the extended timer time is a total of idling stop 
temperature with the radiant heater 4 being operated is lower allowing time and idling stop additional time in a time chart 
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shown in FIG . 8. When the time becomes time t40 , i.e. , the Fifth Embodiment 
extended timer time elapses , the air - conditioning ECU 7 
transmits the idling stop cancel signal to the vehicle ECU 6 . A fifth embodiment will be described hereafter . The idling 
Then , as shown in FIG . 8 ( B ) , the vehicle ECU 6 restarts the stop control by the vehicle controlling system 1 in the fifth 
engine at time t40 . 5 embodiment will be described with reference to the time 
When the engine restarts at time t40 , the engine cooling chart shown in FIG . 10 . 

water starts circulating in the air conditioner 2. As such , as When a vehicle speed becomes zero or almost zero during 
shown in FIG . 8 ( C ) , a temperature of the heater core rises a time from time to to time t10 as shown in FIG . 10 ( A ) and 
from a temperature B3 after time t40 , and the air outlet the specified idling stop enabling condition for stopping the 
temperature rises as the temperature of the heater core rises . engine in response to the idling stop control is met , the 
Therefore , as shown by solid line O in FIG . 8 ( E ) , the sensory vehicle ECU 6 stops the engine by the idling stop control at 
warmth applied to the occupant rises gradually from the time t10 as shown in FIG . 10 ( B ) . 
sensory warmth W2 after time t40 . Once the sensory warmth As such , as shown in FIG . 10 ( C ) , a temperature of the 
applied to the occupant rises , output of the radiant heater 4 heater core of the air conditioner 2 falls from the temperature 
may be allowed to decrease or the radiant heater 4 may be B1 after time t10 , and the air outlet temperature falls as the 
allowed to stop again . temperature of the heater core falls . 
As shown in FIG . 8 ( A ) , the vehicle starts moving and the As shown in FIG . 10 ( D ) , the radiant heater 4 is not 

vehicle speed increases when the gas pedal is operated after operated from time to before the idling stop mode starts to 
time 40 . 20 time t15 after the idling stop mode starts . The radiant heater 
A control procedure performed by the air - conditioning 4 starts operating at time t15 , i.e. , a specified time after the 

ECU 7 in the idling stop mode in the fourth embodiment will engine stops at time t10 in the idling stop control . For 
be described hereafter with reference to a flowchart shown example , the temperature of the heater core and the air outlet 
in FIG . 9 . temperature fall and become specified temperature a speci 

At step s10 , the air - conditioning ECU 7 determines 25 fied time after stopping the engine . This specified time may 
whether the vehicle ECU 6 stops the engine in the idling stop be measured by experiments and is used as the above 
control . The control procedure advances to step S20 when specified time to start the radiant heater 4. The specified time 
the air - conditioning ECU 7 determines that the engine is to start the radiant heater 4 is stored in the air - conditioning 
stopped in response to the idling stop control . ECU 7 . 
At step S20 , the air - conditioning ECU 7 determines 30 In FIG . 10 ( E ) , solid line P shows the sensory warmth 

whether the radiant heater 4 is operating . The control applied to the occupant in a case where the radiant heater 4 
procedure advances to step S25 when the air - conditioning starts a specified time after the engine stops . In FIG . 10 ( E ) , 
ECU 7 determines that the radiant heater 4 is not operated dashed line N shows the sensory warmth applied to the 
when the engine is stopped in the idling stop control . occupant in a case where the radiant heater 4 stops before the 

At step S25 , the air - conditioning ECU 7 outputs an 35 idling stop mode starts and has been stopped continually 
automatic operation signal to the heater ECU 8 so that the after the idling stop mode starts . 
radiant heater 4 starts operating in response to stopping the When the radiant heater 4 starts operating at time t15 , i.e. , 
engine in idling stop control . The heater ECU 8 starts the the specified time after the engine stops , the occupant is 
radiant heater 4 when receiving the automatic operation warmed by radiant heat from the radiant heater 4 after time 
signal . Additionally or alternatively , the air - conditioning 40 t15 . Therefore , after time t10 , the sensory warmth , shown by 
ECU 7 may transmit the automatic operation signal directly solid line P , applied to the occupant deteriorates gradually as 
to the radiant heater 4 to start the radiant heater 4 . the air outlet temperature of the air conditioner 2 falls , 

The air - conditioning ECU 7 advances the control proce- however being still greater ( or warmer ) than the sensory 
dure from step S25 to step S30 . warmth shown by dashed line N. As such , at time t40 a 
When the air - conditioning ECU 7 , at step S20 , determines 45 specified time after time t20 , the sensory warmth , shown by 

that the radiant heater 4 is operating , the control procedure solid line P , applied to the occupant becomes the sensory 
advances to step S30 . warmth W2 with which the occupant feels a certain level of 
At step S30 , the air - conditioning ECU 7 sets the extended cold . 

timer time as the stop time during which the engine is The air - conditioning ECU 7 sets the extended timer time 
allowed to be stopped continuously in response to the idling 50 in a case where the radiant heater 4 after a specified time 
stop control . after the engine stops . When the time becomes time t40 , i.e. , 
When the extended timer time set at step S30 elapses , the the additional timer time elapses , the air - conditioning ECU 

air - conditioning ECU 7 transmits the idling stop cancel 7 transmits the idling stop cancel signal to the vehicle ECU 
signal to the vehicle ECU 6 at step S50 . 6. Then , as shown in FIG . 10 ( B ) , the vehicle ECU 6 restarts 

In the above - described fourth embodiment , the air - con- 55 the engine at time 40 . 
ditioning ECU 7 outputs the automatic operation signal , A control procedure performed by the air - conditioning 
which allows the radiant heater 4 to start in response to ECU 7 in the idling stop mode in the fifth embodiment will 
stopping the engine , when the engine stops in response to the be described hereafter with reference to a flowchart shown 
idling stop control with the radiant heater 4 not being in FIG . 11 . 
operated . At step S10 , the air - conditioning ECU 7 determines 
As such , even when the air outlet temperature of the air whether the vehicle ECU 6 stops the engine in the idling stop 

conditioner 2 falls in the idling stop mode , the sensory control . The control procedure advances to step S20 when 
warmth applied to the occupant can be maintained in a the air - conditioning ECU 7 determines that the engine is 
manner that the air - conditioning ECU 7 operates the radiant stopped in response to the idling stop control . 
heater 4 automatically . As a result , the air - conditioning ECU 65 At step S20 , the air - conditioning ECU 7 determines 
7 can extend the time duration during which the idling stop whether the radiant heater 4 is operating . The control 
mode is performed . procedure advances to step S26 when the air - conditioning 

60 
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ECU 7 determines that the radiant heater 4 is not operated operation enabling switch 11 to start operating automatically 
when the engine is stopped in the idling stop control . in response to the automatic operation signal . 

At step S26 , the air - conditioning ECU 7 outputs the The air - conditioning ECU 7 advances the control proce 
automatic operation signal to the heater ECU 8 so that the dure to step S40 when determining that the radiant heater 4 
radiant heater 4 starts operating the specified time after the 5 is not allowed to start operating automatically . At step S40 , 
engine stops in response to the idling stop control . The the air - conditioning ECU 7 sets the normal timer time as the heater ECU 8 starts the radiant heater 4 when receiving the stop time during which the engine is allowed to be stopped automatic operation signal . Additionally or alternatively , the continuously in response to the idling stop control . Subse 
air - conditioning ECU 7 may transmit the automatic opera quently , the control procedure advances to step 550 . tion signal directly to the radiant heater 4 to start the radiant 10 On the other hand , the air - conditioning ECU 7 advances heater 4 . the control procedure to step S25 when determining that the The air - conditioning ECU 7 advances the control proce radiant heater 4 is allowed to start operating automatically in dure from step S26 to step S30 . 
When the air - conditioning ECU 7 , at step S20 , determines response to the operation signal from the operation enabling 

switch 11 . that the radiant heater 4 is operating , the control procedure 
advances to step S30 . At step S25 , the air - conditioning ECU 7 outputs an 
At step S30 , the air - conditioning ECU 7 sets the extended automatic operation signal to the heater ECU 8 so that the 

timer time as the stop time during which the engine is radiant heater 4 starts operating in response to stopping the 
allowed to be stopped continuously in response to the idling engine in idling stop control . The heater ECU 8 starts the 
stop control . 20 radiant heater 4 when receiving the automatic operation 
When the extended timer time set at step S30 elapses , the signal . Additionally or alternatively , the air - conditioning 

air - conditioning ECU 7 transmits the idling stop cancel ECU 7 may transmit the automatic operation signal directly 
signal to the vehicle ECU 6 at step S50 . to the radiant heater 4 to start the radiant heater 4 . 

In the above - described fifth embodiment , the air - condi- The air - conditioning ECU 7 advances the control proce 
tioning ECU 7 outputs the automatic operation signal , which 25 dure from step S25 to step S30 . 
allows the radiant heater 4 to start operating the specified At step S30 , the air - conditioning ECU 7 sets the extended 
time after the engine stops in the idling stop control , when timer time as the stop time during which the engine is 
the engine stops in response to the idling stop control with allowed to be stopped continuously in response to the idling 
the radiant heater 4 not being operated . stop control . 
As such , while the temperature of the heater core is high 30 When the extended timer time set at step S30 or the 

immediately after the engine stops , the vehicle consumes normal timer time set at step S40 elapses , the air - condition 
less electric power by stopping the radiant heater 4 . ing ECU 7 transmits the idling stop cancel signal to the 

vehicle ECU 6 at step S50 . 
Sixth Embodiment In the above - described sixth embodiment , the air - condi 

35 tioning ECU 7 starts the radiant heater 4 when the engine 
A sixth embodiment will be described hereafter . stops in the idling stop control with the radiant heater 4 not 
As shown in FIG . 12 , the vehicle control system 1 in the being operated and the radiant heater 4 is allowed to start 

sixth embodiment includes an operation enabling switch 11 operating by the operation enabling switch 11. On the other 
that is operated by the occupant . The occupant , using the hand , the air - conditioning ECU 7 does not start the radiant 
operation enabling switch 11 , can select whether to allow the 40 heater 4 when the engine stops in the idling stop control with 
radiant heater 4 to start operating in response to the auto- the radiant heater 4 not being operated and the radiant heater 
matic operation signal from the air - conditioning ECU 7 as in 4 is not allowed to start operating by the operation enabling 
the above - described fourth and fifth embodiments . An switch 11 . 
operation signal from the operation enabling switch 11 is As such , the occupant , using the operation enabling 
input to the air - conditioning ECU 7 or the heater ECU 8. 45 switch 11 , can determine whether to start the radiant heater 
Additionally or alternatively , the operation signal from the 4 automatically in the idling stop mode . 
operation enabling switch 11 may be input to the radiant 
heater 4 directly . The operation enabling switch 11 may be Seventh Embodiment 
coupled integrally with the heater control member 9 . 
A control procedure performed by the air - conditioning 50 A seventh embodiment will be described hereafter . 

ECU 7 in the idling stop mode in the sixth embodiment will FIG . 14 is a time chart as to how the vehicle control 
be described hereafter with reference to a flowchart shown system 1 controls the vehicle in the seventh embodiment . 
in FIG . 13 . As shown in FIG . 14 ( A ) , the vehicle ECU 6 restarts the 
At step S10 , the air - conditioning ECU 7 determines engine at time t50 . The engine is operated continuously after 

whether the vehicle ECU 6 stops the engine in the idling stop 55 time t50 . When the vehicle speed becomes zero or substan 
control . The control procedure advances to step S20 when tially zero and the idling stop enabling conditions to stop the 
the air - conditioning ECU 7 determines that the engine is engine in the idling stop control are met , the vehicle ECU 6 
stopped in response to the idling stop control . stops the engine in response to the idling stop control at time 
At step S20 , the air - conditioning ECU 7 determines t70 . 

whether the radiant heater 4 is operating . The control 60 The temperature of the heater core and the air outlet 
procedure advances to step S21 when the air - conditioning temperature rise gradually after the engine starts at time t50 
ECU 7 determines that the radiant heater 4 is not operated and fall gradually after the engine stops at time t70 ( this 
when the engine is stopped in the idling stop control . change in the temperature is not shown in FIG . 14 ) . 
At step S21 , the air - conditioning ECU 7 detects the As shown in FIG . 14 ( B ) , the engine starts and the radiant 

operation signal from the operation enabling switch 11 65 heater 4 starts simultaneously at time t50 . The radiant heater 
operated by the occupant . That is , the air - conditioning ECU 4 can increase a surface temperature thereof rapidly thereby 
7 determines whether the radiant heater 4 is allowed by the supplying radiant heat to the occupant to increase the 
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sensory warmth applied to the occupant , even when a That is , in a case where the temperature of the radiant 
temperature of the engine cooling water is low immediately heater 4 is maintained at the temperature H2 , with which the 
after the engine starts . sensory warmth is not applied to the occupant , before the 
When the occupant operates the heater operation switch to engine stops in response to the idling stop control , a time 

stop the radiant heater 4 at time t60 while the engine is 5 duration required to raise the temperature of the radiant heater 4 to the temperature H1 , with which the sensory operated , the air - conditioning ECU 7 or the heater ECU 8 warmth is applied to the occupant , after the engine stops supplies power to the radiant heater 4 to maintain a surface becomes short . 
temperature of the radiant heater 4 within a specified tem In a case where the temperature of the radiant heater 4 perature range . Here , the specified temperature range may is falls to the temperature H3 , which is the temperature with no 
a range in which almost no sensory warmth is applied to the power supply , before the engine stops in the idling stop 
occupant by radiant heat from the radiant heater 4. Specifi- control , a time required to increase the temperature of the 
cally , the surface temperature of the radiant heater 4 is kept , radiant heater 4 to the temperature H1 after stopping the 
e.g. , at about 50 ° C. engine becomes long . 

Alternatively , in a case where the heater operation switch As shown in FIG . 14 ( D ) , the sensory warmth applied to 
is not operated by the occupant at time t60 , the air - condi 15 the occupant increases gradually after the engine starts at 

time t50 . At time t60 , the sensory warmth becomes the tioning ECU 7 may transmit a surface - temperature switch sensory warmth W1 with which the occupant feels warm ing signal to the heater ECU 8 to maintain the surface sufficiently . After time 60 , the temperature of the heater core temperature of the radiant heater 4 within the specified of the air conditioner 2 and the air outlet temperature of the 
temperature range when the specified time elapses from 20 air conditioner 2 is still high enough to maintain the sensory 
starting the engine . warmth at the sensory warmth W1 with which the occupant 

Alternatively , in the case where the heater operation feels warm sufficiently even when the sensory warmth is not 
switch is not operated by the occupant at time t60 , the applied by the radiant heater 4 . 
air - conditioning ECU 7 may transmit the surface - tempera- Relating to the sensory warmth applied to the occupant 
ture switching signal to the heater ECU 8 when determining 25 after time 170 in FIG . 14 ( D ) , solid line S shows the sensory 
that the cooling water temperature , the temperature of the warmth applied to the occupant in a case where the tem 
heater core , or the air outlet temperature rises sufficiently perature 4 has been maintained at the temperature H2 , with 
after starting the engine . which the sensory warmth is not applied to the occupant , 
When the vehicle ECU 6 stops the engine in the idling before the engine stops in response to the idling stop control . 

stop control at time t70 , the air - conditioning ECU 7 outputs 30 As shown by solid line S , the sensory warmth applied to the 
the automatic operation signal to the heater ECU 8 and starts occupant is sensory warmth W1 before the engine stops , and 
the radiant heater 4 so that the surface temperature of the deteriorates from the sensory warmth W1 as the air outlet 
radiant heater 4 becomes hot enough to warm the occupant . temperature of the air conditioner 2 falls . At time t90 a 

specified time after time t80 , the sensory warmth deterio In response to the automatic operation signal , the heater rates to sensory warmth W2 with which the occupant feels 
ECU 8 increases the surface temperature of the radiant 35 a certain level of cold . 
heater 4. Additionally or alternatively , the air - conditioning In contrast , one - dot chain line T in FIG . 14 ( D ) shows the 
ECU 7 may transmit the automatic operation signal directly sensory warmth applied to the occupant in a case where the 
to the radiant heater 4 to increase the surface temperature of temperature of the radiant heater 4 falls to the temperature 
the radiant heater 4 . H3 , which is the temperature at the time of stopping a supply 
As shown by solid line Q in FIG . 14 ( C ) , a temperature of 40 of power , before the engine stops in response to the idling 

the radiant heater 4 before the engine starts is a temperature stop control . As shown by one - dot chain line T , the sensory 
H3 , which is a temperature at the time of stopping a supply warmth applied to the occupant deteriorates to the sensory 
of power . The temperature of the radiant heater 4 rises warmth W2 , with which the occupant feels a certain level of 
rapidly from time t50 and becomes a temperature H1 with cold , before time t90 . 
which the sensory warmth is applied to the occupant suffi- 45 In FIG . 14 ( D ) , dashed line U shows the sensory warmth 
ciently . When the radiant heater 4 is stopped by a heater applied to the occupant in a case where the radiant heater 4 
operation switch at time t60 while the engine is operating , is stopped after time t70 . As shown by dashed line U , the 
the temperature of the radiant heater 4 is maintained at a sensory warmth applied to the occupant deteriorates to the 
temperature H2 with which the sensory warmth is not sensory warmth W2 , with which the occupant feels a certain 
applied to the occupant . Subsequently , when the engine 50 level of cold , before time t80 . 
stops at time t70 , the surface temperature of the radiant In the above - described seventh embodiment , the air 
heater 4 rises in response to an automatic operation signal conditioning ECU 7 supplies power to the radiant heater 4 
output from the air - conditioning ECU 7. At time t80 , the so that the surface temperature of the radiant heater 4 is 
temperature of the radiant heater 4 becomes the temperature maintained with in the specified temperature range even 
H1 with which the sensory warmth is applied to the occu- 55 when the radiant heater 4 is stopped while the engine is 
pant . operating . 

In FIG . 14 ( C ) , one - dot chain line R shows a temperature As such , a time to increase the surface temperature of the 
of the radiant heater 4 when a power supply to the radiant radiant heater 4 to a required temperature can be shortened 
heater 4 is stopped at time t60 . The temperature of the when the radiant heater 4 starts operating automatically in 
radiant heater 4 falls to a temperature H3 , which is a 60 the idling stop mode . 
temperature with no power supply to the radiant heater 4. As 
such , when the radiant heater 4 starts in response to the Eighth Embodiment 
automatic operation signal output from the air - conditioning 
ECU 7 at time t70 , the temperature of the radiant heater 4 An eighth embodiment will be described hereafter . The 
rises and becomes the temperature H1 , with which the 65 flowchart in FIG . 15 shows a control procedure performed 
sensory warmth is applied to the occupant , at time t90 a by the air - conditioning ECU 7 in the idling stop mode in the 
specified time after time t80 . eighth embodiment . 
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At step S10 , the air - conditioning ECU 7 determines At step s10 , the air - conditioning ECU 7 determines 
whether the vehicle ECU 6 stops the engine in the idling stop whether the vehicle ECU 6 stops the engine in the idling stop 
control . The control procedure advances to step S20 when control . The control procedure advances to step S20 when 
the air - conditioning ECU 7 determines that the engine is the air - conditioning ECU 7 determines that the engine is 
stopped in response to the idling stop control . 5 stopped in response to the idling stop control . 

At step S20 , the air - conditioning ECU 7 determines At step S20 , the air - conditioning ECU 7 determines whether the radiant heater 4 is operating . The control whether the radiant heater 4 is operating . The control procedure advances to step S27 when the air - conditioning 
procedure advances to step S27 when the air - conditioning ECU 7 determines that the engine stops in the idling stop 
ECU 7 determines that the engine stops in the idling stop control while the radiant heater 4 is operating . 
control while the radiant heater 4 is operating . The control procedure advances to step S25 when the 

At step S27 , the air - conditioning ECU 7 stops an air air - conditioning ECU 7 determines that the engine stops in 
supply from the FOOT outlet of the air conditioner 2 or the idling stop control while the radiant heater 4 is not 
decreases a volume of air flowing out of the FOOT outlet . operating 
This processing may be performed with stopping the engine 15 automatic operation signal to the heater ECU 8 so that the At step S25 , the air - conditioning ECU 7 outputs an 
in the 30 idling stop control simultaneously or may be radiant heater 4 starts operating in response to stopping the performed a specified time after stopping the engine . The engine in idling stop control . The heater ECU 8 starts the specified time is from a time at which the engine stops to a radiant heater 4 when receiving the automatic operation time at which the temperature of the heater core configuring signal . Additionally or alternatively , the air - conditioning 
the air conditioner 2 or the air outlet temperature falls under 20 ECU 7 may transmit the automatic operation signal directly a specified temperature and may be measured by experi to the radiant heater 4 to start the radiant heater 4 . 
ments . The specified time is stored in the air - conditioning The air - conditioning ECU 7 advances the control proce 
ECU 7 . dure from step S25 to step S27 . 

Alternatively , the air - conditioning ECU 7 stops an air At step S27 , the air - conditioning ECU 7 stops an air 
supply from the FOOT outlet of the air conditioner 2 or 25 supply from the FOOT outlet of the air conditioner 2 or 
decreases a volume of air flowing out of the FOOT outlet decreases a volume of air flowing out of the FOOT outlet . 
when the temperature of the heater core configuring the air The air - conditioning ECU 7 advances the control proce 
conditioner 2 or the air outlet temperature becomes the dure from step S27 to step S30 . 
specified temperature or lower or when a degree of a At step S30 , the air - conditioning ECU 7 sets the extended 
decrease in the temperature of the heater core or in the air 30 timer time as the stop time during which the engine is 
outlet temperature is a specified degree or greater . allowed to be stopped continuously in response to the idling 

The air - conditioning ECU 7 advances the control proce stop control . 
dure from step S27 to step S30 . When the extended timer time set at step S30 elapses , the 
At step S30 , the air - conditioning ECU 7 sets the extended air - conditioning ECU 7 transmits the idling stop cancel 

timer time as the stop time during which the engine is 35 signal to the vehicle ECU 6 at step 850 . 
allowed to be stopped continuously in response to the idling The above - described ninth embodiment can provide the 
stop control . same effects as the eighth embodiment . 

The control procedure advances to step S40 when the 
air - conditioning ECU 7 , at step S20 , determines that the Other Embodiments 
radiant heater 4 is stopped . 
At step s40 , the air - conditioning ECU 7 sets the normal The present disclosure is not limited to the above - de 

timer time as the stop during which the engine is allowed to scribed embodiments and can be modified as needed . 
be stopped continuously in response to the idling stop ( 1 ) In the above - described embodiments , the air - condi 
control . tioning ECU 7 transmits the idling stop allowing signal and 
When the extended timer time set at step S30 or the 45 the idling stop cancel signal to the vehicle ECU 6. However , 

normal timer time set at step S40 elapses , the air - condition- as an example modification , the idling stop control may be 
ing ECU 7 transmits the idling stop cancel signal to the performed at least one of the vehicle ECU 6 and the 
vehicle ECU 6 at step S50 . air - conditioning ECU 7 . 

In the above - described eighth embodiment , the air - con- ( 2 ) In the above - described embodiments , the air - condi 
ditioning ECU 7 stops an air supply from the FOOT outlet 50 tioning ECU 7 outputs the automatic operation signal to the 
of the air conditioner 2 or decreases a volume of air flowing heater ECU 8 to start the radiant heater 4. However , as an 
out of the FOOT outlet when the engine is stopped in the example modification , the radiant heater 4 may be operated 
idling stop control and the radiant heater 4 is operated . by at least one of the air - conditioning ECU 7 and the heater 
As such , a cause of a convection flow around foot of the ECU 8 . 

occupant is suppressed . As a result , the radiant heater 4 can 55 ( 3 ) The above - described embodiments are not unrelated 
heat the lower legs 3 effectively . Thus , the air - conditioning to each other and can be combined as needed except when 
ECU 7 can extend the time duration , during which the idling the combination is not appropriate obviously . Individual 
stop mode is operating , while suppressing the deterioration elements or features of a particular embodiment are not 
of the sensory warmth applied to the occupant in the idling necessarily essential unless it is specifically stated that the 
stop mode . 60 elements or the features are essential in the foregoing 

description , or unless the elements or the features are 
Ninth Embodiment obviously essential in principle . 

40 

CONCLUSION A ninth embodiment will be described hereafter . The 
flowchart in FIG . 16 shows a control procedure performed 65 
by the air - conditioning ECU 7 in the idling stop mode in the 
ninth embodiment . 

A first aspect is described with at least a part of the 
above - described embodiments . In the first aspect , the air 
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conditioning control device is configured to control an air As such , the air - conditioner control device operates the 
conditioner for a vehicle having a radiant heater . The radiant radiant heater when the air outlet temperature of the air 
heater is supplied with power to heat an occupant in a conditioner falls in the idling stop mode . Therefore , the 
vehicle compartment of the vehicle . The air conditioner is sensory warmth is securely applied to the occupant . As a 
configured to heat an interior of the vehicle compartment 5 result , the air - conditioner control device can extend the time 
using cooling water for an engine . The air - conditioning duration during which the idling stop mode is performed . 
control device sends a cancel signal that allows the engine , In a sixth aspect , the air - conditioning control device 
which has been stopped in response to an idling stop control , outputs the automatic operation signal , which allows the 
to restart . The air - conditioning control device extends a stop radiant heater to start after the specified time elapses after 
time from stopping the engine in response to the idling stop 10 stopping the engine , when the engine stops in response to the 

idling stop control with the radiant heater not being oper control to outputting the cancel signal , which allows the ated . engine having been stopped in the idling stop control to As such , while the temperature of the heater core is high restart , to be longer with the radiant heater being operated immediately after the engine stops , the vehicle consumes than with the radiant heater not being operated . 15 less electric power by stopping the radiant heater . In a second aspect , the air - conditioning control device In a seventh aspect , the vehicle has the operation enabling 
outputs a cancel signal , which allows the engine to restart , switch which is operated by the occupant to set whether to 
when a specified timer time elapses from a time at which the allow the radiant heater to start in response to the automatic engine stops in response to the idling stop control . The operation signal from the air - conditioning control device . 
air - conditioning control device sets the timer time with the 20 The air - conditioning control device starts the radiant heater 
radiant heater 4 being operated to be longer than the timer by the automatic operation signal when the engine stops in 
time with the radiant heater 4 not being operated . the idling stop control while the radiant heater is not 
As such , a time elapsed from starting the idling stop mode operating and the radiant heater is allowed to be started by 

is measured using a timer , a range of decrease in the air the operation enabling switch . On the other hand , the 
outlet temperature of the air conditioner is estimated , and 25 air - conditioning control device does not start the radiant 
then the sensory warmth applied to the occupant can be heater when the engine stops in the idling stop control with 
estimated . Therefore , a circuit in the air - conditioning control the radiant heater not being operated and the radiant heater 
device can be simplified . is not allowed to start operating by the operation enabling 

In a third aspect , the air conditioner includes a heater core switch . 
and is configured to discharge air into the vehicle compart- 30 As such , the occupant , using the operation enabling 
ment . The air - conditioning control device outputs the cancel switch , can set whether to start the radiant heater automati 
signal , which allows the engine being stopped in response to cally in the idling stop mode . 
the idling stop when the temperature of the heater or In an eighth aspect , the air - conditioning control device 
the air outlet temperature , which is a temperature of the air supplies power to the radiant heater to maintain the surface 
discharged from the air conditioner , becomes a specified 35 temperature of the radiant heater within the specified tem 
threshold temperature or lower . The air - conditioning control perature range when the radiant heater stops heating the 
device sets the specified threshold temperature to be lower occupant using radiant heat while the engine is operating . 
with the radiant heater being operated than with the radiant As such , a time to increase the surface temperature of the 
heater not being operated . radiant heater to a required temperature can be shortened 

Thus , the sensory warmth applied to the occupant can be 40 when the radiant heater starts operating automatically in the 
estimated based on the air outlet temperature of the air idling stop mode . 
conditioner during the idling stop mode . As such , the In a ninth aspect , the air - conditioning control device stops 
air - conditioning control device can apply a more comfort- an air supply to the lower legs of the occupant or reduces a 
able feeling to the occupant by controlling the temperature volume of air flowing toward the lower legs when the engine 
accurately . 45 is stopped in the idling stop control and the radiant heater is 

In a fourth aspect , the air conditioner includes a heater operating 
core and is configured to discharge air into the vehicle As such , a cause of a convection flow around foot of the 
compartment . The air - conditioning control device outputs occupant is suppressed . As a result , the radiant heater can 
the cancel signal when a temperature of the heater core or an heat the lower legs effectively . 
air outlet temperature , which is a temperature of the air 50 In a tenth aspect , the air - conditioning control device sets 
discharged from the air conditioner , at a time of stopping the the idling stop enabling conditions so that the engine is 
engine falls by a specified threshold temperature difference allowed to be stooped when the room temperature of the 
or greater . The air - conditioning control device sets the vehicle compartment is higher than the threshold room 
specified threshold temperature difference to be greater with temperature or when the cooling water temperature is higher 
the radiant heater being operated than with the radiant heater 55 than the threshold water temperature . That is , regarding the 
not being operated . idling stop enabling conditions for stopping the engine in 

Thus , the sensory warmth applied to the occupant can be response to the idling stop control , the air - conditioning 
estimated based on the range of decrease in the air outlet control device is configured to set the threshold room 
temperature of the air conditioner during the idling stop temperature or the threshold water temperature to be lower 
mode . As such , the air - conditioning control device can apply 60 with the radiant heater being operated than with the radiant 
a more comfortable feeling to the occupant by controlling heater not being operated . 
the temperature accurately . Therefore , the deterioration of the sensory warmth can be 

In a fifth aspect , the air - conditioning control device out- compensated by the radiant heat from the radiant heater 
puts the automatic operation signal , which allows the radiant while the radiant heater is operating when the engine stops 
heater to start in response to stopping the engine , when the 65 in response to the idling stop control , when a room tem 
engine stops in response to the idling stop control with the perature of a vehicle compartment is low , and / or when the 
radiant heater not being operated . air outlet temperature , which is a temperature of air flowing 
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out of the air conditioner , is low . As such , regarding the duration , during which the idling stop mode is performed , 
idling stop enabling condition for stopping the engine in even in a case where the idling stop mode is performed with 
response to the idling stop control , the air - conditioning the engine cooling water having a relatively low tempera 
control device sets the threshold room temperature or the ture . 
threshold water temperature to be lower with the radiant 5 The idling stop controller is configured by at least one of 
heater being operated than with the radiant heater not being an air - conditioning control device or a vehicle control 
operated . As such , since the idling stop mode can be device . 
performed in various idling stop enabling conditions , the In a thirteenth aspect , the radiant heater is positioned to 
air - conditioning control device can decrease the fuel con- heat an area including at least a part of an area heated by air 
sumption thereby reducing the volume of exhaust gas . 10 flowing from the air conditioner toward the lower leg . 

In a eleventh aspect , the air - conditioning control device As such , the deterioration of the sensory warmth , applied 
includes the determination section and the time extending to the occupant , due to the decrease of the air outlet 
section . The determination section determines whether the temperature of the air conditioner in the idling stop mode 
radiant heater is operating . The time extending section sets can be compensated by radiant heat from the radiant heater . 
the stop time from stopping the engine in response to the 15 The invention claimed is : idling stop control to outputting the cancel signal , which 
allows the engine having been stopped in the idling stop 1. A vehicle control system comprising : 
control to restart , to be longer with the radiant heater being an air conditioner that is configured to heat an inside of a 
operated than with the radiant heater being stopped . vehicle compartment using engine cooling water from 

In a twelfth aspect , a vehicle control system includes an 20 an engine ; 
air conditioner , a radiant heater , and an idling stop controller . a radiant heater for heating an occupant , the radiant heater 
The air conditioner heats an inside of a vehicle compartment being configured to generate radiant heat by increasing 
using engine cooling water . The radiant heater is supplied a temperature of a surface of the radiant heater when 
with power to increase a surface temperature thereof and energized ; and 
heats the occupant using radiant heat . The idling stop 25 an idling stop controller for stopping the engine in 
controller extends a stop time from stopping the engine in response to an idling stop control , the idling stop 
response to the idling stop control to outputting the cancel controller configured to output a cancel signal allowing 
signal , which allows the engine having been stopped in the the engine to restart following the engine having been 
idling stop control to restart , to be longer with the radiant stopped in response to the idling stop control such that 
heater being operated than with the radiant heater not being 30 an idling stop time is longer when the radiant heater is 
operated . operated than when the radiant heater is not operated . 
As such , according to the vehicle control system , the time 2. The vehicle control system of claim 1 , wherein 

duration during which the idling stop mode is performed can the radiant heater is positioned to heat an area including 
be extended . As a result , the fuel consumption decreases , at least a part of an area heated by air discharged from 

the air conditioner toward a lower leg of the occupant . therefore the volume of exhaust gas can be reduced . In 35 
addition , the vehicle control system can extend the time 


